Introduction
The drag which the crop's surface exerts on the wind is a fundamental force for the lodging of crop plants.
This force has not yet, however, been directly measured under field conditions. Usually, it has been evaluated from the data of wind profile over a crop field. The functional relationship between the vegetational structure of the crop field and the basic parameters of the low-level wind profile is an important problem in agricultural meteorology.
Dependence of the parameters on wind velocity has been studied by serveral workers. 
Experimental Site
The required microclimatic measurements were made in a 1.5 ha field of barley in the Centra
Agricultural Experiment Station at Kitamoto, Saitama Pref., during the period from 1964 to 1965. allowed also 80 to 120 meters of the fetch.
Instruments and Experimental

Procedure
Five small cup anemometers and four thermocouple thermometers were used to measure the wind velocity and air temperatures, respectively. The observations were made over the period of 10 days a month from November to June. In each observation, the heights for wind measurement were regulated by the change of crop height. The four heights except the reference height of 320 cm were determined by the following ways; z1 was always 10 to 20 cm higher than the plant height, and z2,z3, and z4 were z2-d= 
Results and Discussion
The wind velocity at 150 cm determined from the wind profiles of each run was used as the reference wind velocity, because the height of 320 cm was thought to be out of the boundary layer of the barley field. Dependence of this reference wind velocity (u150) on the wind velocity at a nearby meteorological station (u550) was expressed approximately by u150=0.81 u550. goes down from the maximum (nearly equal to the plant height) at weak wind velocity to a constant value, when u150 exceeds 4 m/sec, but accurate determination of the maximum is difficult because of lack of the data under weak wind conditions. field increased with wind velocity, and TANI (1963)7) reported a peculiar change in d for rice fields, showing that d went down with the wind velocity over the range of wind velocity lower than 2 m/sec, and increased with the wind velocity over an intermediate wind velocity range between 2 and 4 m/sec, and decreased again with the wind velocity over the range of wind velocity higher than 4 m/sec. The results obtained in this paper differ from those results, and a reason of such a discrepancy will be discussed later.
Aerodynamic roughness parameter (z0)
The variation in the aerodynmic roughness parameter (z0) with the wind velocity is shown in Zero plane displacement The plant height (h) and the leaf area index (F), which included both the surface area of stems and that of ears, were adopted to characterize the growth conditions of the crop plants. The seasonal changes of d and z0 are presented with those of both the plant height and the leaf area index in Fig. 3 . As can be seen clearly in this figure, both the zero plane displacement and the roughness parameter are increasing functions of the plant height and the leaf area index. Such relations seem to be not very much affected by changes in wind velocity. Moreover, it is found that the seasonal change in the parameters (d and z0) follows more closely to the change of the plant height than to that of leaf area index. Therefore, the relation between the ratio (d/h) and the wind velocity is examined (see Fig. 4 a) . The ratio (d/h) is presented as a function of wind velocity in Fig. 4 a. The data of the zero plane displacement in the early growth stages were not used to obtain the relation presented in this figure, because of the relatively larger spread of the data. The ratio decreases with wind velocity and reaches a value of 0.5 under strong wind conditions. The ratio of wheat and barley fields was also found in other experiments to be almost always 0.5 under strong wind conditions. Contrary to the results mentioned above, RIDER (1954)4) showed that the ratio of an oat field went up with wind velocity. However, the ratio was also 0.54 to 0.55 under fairly strong windd conditions provided that u200 exceeded 4 m/sec. From. the results presented here, it can be concluded that the ratio (d/h) in long grass fields such as wheat and barley crops is approximately 0.5 under strong wind conditions.
Under very weak wind conditions, the zero plane displacement of a crop field should approach to the plant height. It is reasonable to suppose that the ratio (d/h) decreases with increasing wind velocity due to both the penetration of turbulent eddies into the canopy and the bending of crop plants, and Roughness parameter As can be seen in Fig. 4 b, there are two different types in the dependence of z0/h on wind velocity that in the early stages of growth, the value of z0/h decreases with wind velocity and that it increases with the wind velocity in the later stages of the plant growth. DEACON (1949)2) found that z0 of a short grass field decreased slightly with wind velocity and that z0 of a long grass field decreased somewhat remarkably with the wind velocity fro 9 cm at u200=1.5 m/sec to 3.7 cm at u200=6.2 m/sec. MoNTEITH (1963)3) classified plant canopies into three types; short grass, intermediate leaf type, and large 3) Variation of friction velocity (V*) with wind velocity and plant growth 
